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Abstract 
Intelligent Transportation Systems (ITS) are part of a sustainable development by offering the potential of reducing pollution 
related to transport. However, the evaluation of its effects suffers from a lack of methodological standard which makes the 
comparison of results and portability difficult. A standardized assessment methodology was developed in an international context 
involving Europe, the USA and Japan. At European level, this has been supported by the ECOSTAND project. Launched in 2010 
for a period of three years, the international project ECOSTAND aimed to achieve a standardized framework between the EU, 
Japan and the USA on a common evaluation methodology to determine the impacts of ITS on energy efficiency and CO2 
emissions. Funded by the European Commission, this coordination and support action comprises formulating policy advice in the 
form of a roadmap and a joint research program to identify gaps in understanding and propose solutions to develop a 
methodology. This objective was achieved through a series of international conferences in the three regions, which secured the 
cooperation of key experts and provided a forum for the exchange of information. This has led to the production of a 
methodological guide for three types of actors: policy makers, stakeholders and researchers. 
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1. Introduction 
Policy makers in Europe, Japan and the US share the conviction that the application of information and 
communication technology (ICT) to the field of road transport, commonly referred to as intelligent transport systems 
(ITS), can make a significant contribution to improving energy efficiency and reducing CO2 emissions from the 
sector. 
 
As the development of so-called ‘green ITS’ applications and services happens, common understanding of their 
impact and effect is necessary. This is what ECOSTAND covers together with its Japanese and American 
counterparts. Different assessment methodologies and models are used in different regions of the world, which 
renders the comparison of results difficult and hampers decision making. A standard international assessment 
methodology would ensure that knowledge on the impacts of ITS is acquired using a rigorous, systematic approach, 
validated on a global scale. 
 
ECOSTAND was established to support cooperation between the European Union (EU), Japan and the United 
States (US), in working towards a common assessment methodology for determining the impacts of Intelligent 
Transport Systems on energy efficiency and CO2 emissions standardisation. 
 
The project serves as a platform for the continuation and expansion of the EU-US collaboration, and effectively 
replaces the European Commission (EC)-METI (Japanese Ministry of Economy, Trade and Industry) Task Force. 
This support will involve the formulation of (i) policy advice, in the form of a roadmap and (ii) a joint research 
agenda to identify gaps in the understanding and to propose solutions to enable the methodology to be developed. 
1.1. Motivation 
Since few years, a worldwide consensus about CO2 has been rising, and hence CO2 became a global issue. 
Although, Kyoto is a global agreement, reductions are realized locally. CO2 emissions coming from transport are 
ranging from 15% to 25% annually emitted by different sectors (see Erreur ! Source du renvoi introuvable.). The 
contribution to the total emissions on a global level is very significant. In order to reduce these emissions, various 
agreements on a global level have already been put in place and are under negotiation on the political level.What 
kind of reductions can ITS contribute (since transport contributes significantly to CO2 emissions)? This can be both 











Figure 1 CO2 contribution of different sectors in UE see ECOSTAND (2013a) 
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In order to reach agreement on these reductions, the different options need to be negotiated and understood. This 
requires a level playing field from all perspectives. This level playing field is also necessary in the field of ITS, 
especially for the ITS applications that focus on the reduction of CO2 emissions as such but also the ones with a 
larger scope (e.g. ones aimed at improving travel times). 
 
In order to realise agreement on the potential of ITS with respect to CO2 reduction the common denominator for 
the applications needs to be understood by all parties in order to properly understand the mechanisms that influence 
the emissions. This common denominator is based on a common terminology but also a common agreed assessment 
methodology is unbearable to be able to speak about similar impacts and similar emissions. Specifically this last part 
has been the major focus of the ECOSTAND project in which intensive cooperation has been sought with both 
experts and policy makers from the US and Japan. 
 
In all regions similar activities have been taking place and the European Commission understood the importance 
of the international cooperation aspect and therefore initiated the ECOSTAND project to allow the experts to reach a 
common understanding. This resulted in the already mentioned Joint Technical Report, ECOSTAND (2014), and 
also in a joint research agenda to share research activities and results, ECOSTAND (2012). 
1.2. Objectives 
The ultimate goal is to arrive at a common methodology which is accepted and widely used at the international 
level. This long term objective clearly cannot be completed within the timeframe of the project. One of 
ECOSTAND’s tasks is therefore to draw up a plan whose purpose is to guide future actions towards this goal i.e. a 
roadmap. The objective of the methodology is to measure the impact of ITS on energy-efficiency and CO2 
emissions. It is concerned solely with road traffic and focuses on CO2 emissions/energy consumption deriving from 
vehicle operations, i.e. from the circulation of motorised private, commercial and public transport vehicles on the 
road network. The ITS applications taken into consideration fall into five categories: 
 
x Category 1: Improving driving behaviour  
x Category 2: Energy-efficient traffic control (for intersections and highway corridors) 
x Category 3: Energy-efficient traffic management on a network scale 
x Category 4: Travel demand management (ITS-related transport policies which aim to influence travel 
behaviour and modal choice) 
x Category 5: Fleet management (for commercial and public transport fleets) 
 
Due to the growing recognition, in the field of environmental sustainability, of the need to make full life-cycle 
assessments, ETSI (2011), it is likely that in the near future the methodology will be extended in this direction. It is 
also conceivable that the concept of a common methodology will be extended to the assessment of other parameters 
affected by ITS applications, such as traffic efficiency and road safety. 
 
Six different themes or ‘sub-topics’ has been identified on which the project had progress during symposia, which 
ensured the cooperation of key experts and served as a forum for exchanging information. Those themes are 
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Table 1 Sub-topic of ECOSTAND project 
Sub-
topic 
Description Main aim 
1 ITS Applications Agreement on the main categories and types of ITS applications which the methodology 
needs to be able to assess 
2 Traffic simulation Identify traffic modelling approaches enabling CO2 emissions estimations for baseline 
conditions and various ITS implementation scenarios 
3 Emission modelling Identify key requirements of CO2 emission models required to calculate ITS impacts 
4 Monitoring using probe 
vehicles 
Agreement on the contribution of probe data to ‘real-time’ CO2 monitoring 
5 Validation methodology Common validation framework for both traffic simulation and CO2 emission models 
6 International traffic 
database (ITDB) 
Access to data required for estimating the impacts of ITS applications on CO2 emissions, 
for validating models, and to enhance current international traffic databases 
1.3. Organization 
References The initial impulse behind the idea of developing a common methodology came from the European 
Commission. In the context of a bilateral agreement with the METI, a Joint Task Force was set up in 2008 to 
investigate the feasibility of such a methodology. On the basis of the recommendations of the Task Force by Spence 
A. et al. (2009), the ECOSTAND project was set up to continue this work and lead a trilateral consultation process 
involving METI (through the 5-year ITS Energy Project) and US DOT-RITA (the Department of Transportation 
division responsible for research and innovative technologies).  
 
During 2012 the collaboration was widened to include further players who could contribute in various ways to 
the continuation of the work after the ECOSTAND project closure. On the European side, discussions have been 
held with the EC projects AMITRAN and ICT-Emissions, who have signed cooperation agreements. Contacts have 
also been established with other projects, such as ECO-MOVE, undertaking research in related fields. Erreur ! 
Source du renvoi introuvable. illustrates the policy and operational levels of the whole collaboration. 
 
 
Figure 2 Organisation of the trilateral cooperation 
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2. Joint Technical Report (JTR)  
2.1. Overview 
As explained in the introduction, the Joint Technical Report, ECOSTAND (2014), hasn’t been composed just by 
the European project ECOSTAND but has also been supported by experts from projects in the Japanese and 
American regions. 
 
Further international collaboration will be continued from different projects and perspectives, amongst others 
focusing on applying the methodology on selected case studies to identify if the methodology can actually be 
applied and understood in the three regions. 
 
Three major stakeholder groups have been identified for whom the report might be relevant:  
 
1. Policy makers: who might ask themselves what potential ITS applications are available to realise 
emission reductions but also might want to see proof of potential ITS applications they might be offered; 
2. System producers: who could be interested in the potential impact of the systems they produce and use 
this as a selling point of their product; 
3. Researchers: who have a focus either on CO2 emissions or on impact assessment and are looking for 
different modelling tools that are commonly used in the three mentioned regions. 
 
To guide those three actors through the JTR, a brochure has been produced in ECOSTAND (2013b). The purpose 
of this guideline is to list the major issues for the three of them, and where one can find the contents related to. 
Indeed, the Joint Technical Report hasn’t been written to be a report by itself, it serves a purpose and a use for 
different groups of stakeholders. This has been highlighted hereunder by means of potential research questions to be 
answered and use cases to give a flavour of what the Joint Technical Report can be used for. 
 
Potential research questions from stakeholder perspectives are: 
 
1. What is the potential impact on CO2 emissions from a specific application? 
In other words, what is the expected percentage of CO2 emissions reduced by implementing such system 
compared to the do-nothing situation? 
2. What is the best solution for the set CO2 emission reduction target (also looking at other potential 
measures besides ITS)? 
In other words, would implementation of an eco-navigation system better suit the set targets for CO2 
emission reduction compared with expanding the road segment to prevent congestion? 
3. Which system fits my purpose best when looking at the existing traffic situation? 
The potential research questions that can be answered can be best understood by looking at the potential 
ITS applications. 
 
One of the contributions of ECOSTAND report to the scientific field is to provide an agreement on the target ITS 
applications for which the methodology should be designed, thereby giving an unambiguous way of describing any 
given application. This resulted in a shared classification of energy-efficient ITS, leading to the five main categories 
exposed in the previous section. 
2.2. Contents 
The JTR is structured in five chapters, defined as follow: 
 
• Chapter 1: Categorization of ITS Applications and Whole Assessment Methodology 
• Chapter 2: Modelling of CO2 Reduction Effects 
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Figure 3 Structure of the report and relationships between chapters of ECOSTAND (2014) 
• Chapter 3: Verification, Calibration and Validation 
• Chapter 4: Assessment Methodology and Data Requirements 
• Chapter 5: Examples from Japan, EU and US 
 
Chapter 1 suggests categories of ITS applications and gives an overview of the assessment methodology. Target 
ITS applications are classified into five categories according to their characteristics and the whole process of 
assessment methodology is presented in this chapter. 
 
Chapters 2 to 4 are divided into two major parts: one focuses on the development of evaluation tools and the 
other focuses on the methodology when using the evaluation tools. In more detail, Chapter 2 and 3 give instructions 
of model development for model developers. This development section consists of a modelling part and a model 
verification part and they are organized along the lines of the "V model" which is commonly used in software 
development. Chapter 4 provides instructions of assessment for model users. It focuses on the application of 
evaluation tools to a target area and relates to available data in that process. Figure 3 shows the steps of the 
assessment methodology, the scope of each chapter and the relationships between them. The last chapter of the 



















2.3. Impact assessment 
As mentioned, chapter 4 focuses on assessment methodology and data to be used for the assessment and tool 
validation. The principle of assessment methodology is to ensure transparency which allows the evaluation process 
to be traceable by a third party. This fundamental philosophy is similar to scientific experiments and may increase 
the ‘reliability’ of the evaluation result. 
 
In the first section of Chapter 4, the following steps which the assessors should follow are described: 
 
x ‘Site specific calibration’ – to fit the evaluation tool for the subject site, and to provide the baseline for 
the comparison in the ‘what-if study’ stage 
x ‘What-if study’ – to coordinate case studies by changing some input for the simulation according to the 
scenario 
x ‘Generalization with scaling-up’ – to confirm the representation of the traffic condition in the 
simulation study area and to expand the result of the simulation study to the whole subject area. 
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The data needed to support the validation for both modelling chain and site specific calibration can be divided 
into two main categories: (i) input data, (ii) calibration and test data. In this aim, the use of real-life data is extremely 
important. There are, however, large differences between regions in the availability of data. 
 
The second section of Chapter 4 discusses the data requirement for the validation of traffic simulation and 
emission models in terms of the data characteristics and its availability. More specifically, traffic monitoring 
through the use of probe vehicle technology is emerging as a viable means of developing comprehensive traffic 
monitoring systems without a large investment in physical assets deployed in the right-of-way.  
 
Although new methods for detecting speed and volume are lowering installation costs and minimizing 
maintenance, probe-based methods of measuring travel time can be easily scaled across large networks without 
additional infrastructure in the right-of-way and its associated costs and maintenance burden. Probe vehicle 
technology is fundamentally different to fixed-point detectors, in that probe technology provides a direct measure of 
travel time, while any method of fixed-point detection infers travel time from a network of speed sensors. 
 
Finally, the potential of probes is exposed as an alternative source of useful data and more precisely to arrive at a 
common understanding of the contribution of probe data to “real-time” CO2 monitoring. For this purpose, some 
definition and reference terms are first introduced before presenting the reasons for focusing on probes, their 
characteristics and related quality issues.  
 
The issues of datasets for tool validation to support the assessment of both traffic and emission models are 
central. Data requirements for both traffic and emission models are discussed, as well as data characteristics. 
Consequently, an overview of data already shared and potentially usable is given for Europe and Japan to finally 
deal with how probe data can be used to monitor both traffic and emissions in real-time. This part aims at describing 
issues concerning probes as an additional source to the conventional sensors. 
 
One of the other major issues studied by ECOSTAND, is the combination of emission models with traffic 
simulator. Indeed, there are different classes of TSs in terms of the granularity of vehicle trajectories. Accordingly, 
they should be combined with an adequate type of emission model to feed the trajectories. Hence, occurring 
situation are presented and detailed in the JTR conducting to the verification, calibration and validation issues. 
 
3. ECOSTAND Roadmap 
3.1. Definition 
The aim of the Roadmap is to guide progress towards an internationally accepted Methodology for assessing the 
impact of ITS applications on the energy efficiency and CO2 emissions of road vehicles. It includes actions whose 
aim is to conclude the development of the methodology and supporting tools, to favour the widespread use of the 
methodology and also ensure that it is continuously maintained and upgraded in the future. 
 
The Roadmap will be used to: 
 
x help reach a consensus about the principal actions necessary to achieve the goal; 
x provide a framework to help plan and coordinate the necessary developments. 
 
The time line of the Roadmap covers the period up to 2020, coinciding with the conclusion of the European 
Commission’s Horizon 2020 programme. This period is divided into four stages: 
 
x ECOSTAND (up to Oct 2013): actions undertaken within the lifetime of the ECOSTAND project. These 
include completion of the basic framework of the methodology, definition of the data requirements for 
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traffic and emissions modelling, and pre-standardisation tasks. 
x Short term (Nov 2013- Dec 2014): actions which will complete the preparatory stage, including the 
validation of the methodology, initial set up of the data repository and the first phase of standardisation. 
x Medium term (2015-2016): actions which conclude the fully validated and standardised common 
methodology including all tools necessary for its use. 
x Long term (up to 2020): actions whose purpose is to ensure that the methodology is constantly upgraded 
and that the supporting tools are adequately maintained. 
 
Roadmap introduces in this document aims to offer a clear vision and strategy and to provide a framework for 
actions. These are the result of a process of feedback collection which took place, during the last months of the 
project, through numerous European and International ITS-related events as well as through targeted actions such as 
dedicated Webinar and questionnaire distribution, see ECOSTAND (2012). 
 
Further activities have been planned, after the ECOSTAND project closure, in order to address research in 
specific fields where a process of standardisation is necessary. These activities compose the Research Agenda which 
will be implemented following the same timeline of the Roadmap and will interest three main topics: 
 
x Vehicle Classification 
x Behavioural Modelling 
x Life Cycle assessment 
 






























Figure 4 Illustration of research agenda and roadmap 
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3.2. Next steps 
The long term objective clearly cannot be completed within the timeframe of the project. One of ECOSTAND tasks 
is therefore to draw up a plan which aim is to offer a clear vision and strategy and to provide a framework to guide 
future actions towards this goal. In this aim, four stages of the Roadmap have been identified, described below and 
resume in figure Erreur ! Source du renvoi introuvable.. 
Immediate stage: These are the activities that have been completed within the lifetime of the ECOSTAND project 
(i.e. up to October 2013). They consist of preparatory tasks which are fundamental for laying down the basis for the 
Common Methodology. They have been carried out by ECOSTAND in collaboration with Japanese and US partners 
and, in some cases, jointly with other European projects such as AMITRAN. Results of these activities are collected 
in the Joint Technical Report. 
Short term: This stage, leading up to the end of 2014, will see the completion of the development of the 
Methodology and the first phase of standardisation. It is proposed that responsibility for finalising the Methodology 
and also undertaking its validation could be taken by AMITRAN, while activities relating to the Data Repository 
and standardisation will be carried out by other projects or Working Groups. 
Medium term: During this critical two-year period, the next steps towards further standardisation of the 
Methodology will be completed and the implementation of the Data Repository finalised. It is therefore envisaged 
that the first version of the Common Methodology will be available for use by the end of 2016. 
Long term: In order for the Methodology to remain valid and relevant, it is necessary to plan in advance for its 
continued maintenance and upgrading. An institution/body will be selected that could take responsibility for this 



















Sharing information and having detailed discussions has proven to be a very effective way of increasing 
understanding between the parties present and interest is rising, as shown by the number of participants at the 
different events organised. 
 
Figure 5 Four stages of the roadmap 
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Both the AMITRAN and the ICT-Emissions European projects are closely related to the work of ECOSTAND 
and will continue their work based on the joint technical report in order to fulfil their goals focusing on a global and 
harmonised assessment methodology, see AMITRAN (2013) and ICT-Emissions (2013). 
 
ECOSTAND is in addition represented in some international groups (including the EU-US Working Group on 
Sustainability Applications) and is investigating the possibility of cooperation with the Japanese Ministry of Land 
Infrastructure and Transport (MLIT). 
 
In order to favour widespread acceptance and use of the methodology, it will be essential: to work towards its 
international recognition, to offer all necessary support to users and to ensure it remains up to date and relevant.  
 
The following supporting actions and tools are therefore important: 
 
x Begin a process leading to the (full or partial) standardisation of the methodology with a recognised 
international body. 
x Creation of a web-based access point where it is possible to obtain all necessary information to enable 
the correct use of the Methodology. 
x Set up of an International Data Repository to permit easy access to relevant information, including 
existing studies in the field, best practice (e.g. examples from Field Operational Tests), data sets, vehicle 
classifications, etc… 
x Establishment of an organisational structure which will ensure that responsibility is taken for any 
necessary upgrades of the methodology and that an independent body oversees its correct 
implementation. 
x Drawing up of a certification procedure which permits the approval of specific models as being 
compliant with the methodology and can thus be recommended for impact assessment in relation to 




x A series of dissemination actions to ensure that awareness of the methodology reaches all appropriate 
parties. 
x Ways of ensuring that the constructive international cooperation so far established can be continued and 
built upon in the future. 
 
While the basis has been laid for the development of the methodology, there remain a number of activities still to 
be completed. The Roadmap described in this paper provides a detailed framework for the finalisation of these tasks. 
 
Important groundwork has been undertaken during the last two years with regard to common methodology. A 
series of bilateral and trilateral seminars, works groups and various other forms of consultation between European, 
Japanese and US representatives have led to agreement on the basic framework of the methodology and also to 
many technical issues. An internationally agreed methodology development has been accomplished during the 
project and at the same time a set of necessary activities has been identified, aimed to reach a widespread 
deployment. 
 
The outcomes of the work done, with this regards, summarized in the report are the first step in the direction of 
International Standardization of ITS. Even if the main target of the ECOSTAND project have been reached (lay-out 
basis for a common methodology), it is important to underline that the complete success of the project will be 
accomplished, to a greater extend, if in next years all the steps and all the objectives of the Roadmap and Research 
agenda will be pursued. 
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Instructions to Authors for Word template 
1. Locking of Copyright: 
The copyright line is locked in the Procedia templates. The author may not edit the same and making it editable 
only PSMs. If there are any copyright changes required, you are requested to contact Journal Manager through 
Guest Editors. For editable the below mentioned steps must be followed: 
 
Steps: 
¾ Click on copyright statement 
¾ Click on Properties in Developer tab 
¾ Remove the checks from Content control cannot be deleted and Contents cannot be edited under 
Locking and then Press ok 
2. Docm format: 
We have added macros in the Word templates for the below mentioned features. And since macros are not 
supported in doc and docx format we created the templates of all Procedia titles in .docm format. 
 
¾ Removal of all highlights 
¾ Accept track change 
¾ Locking of Rules 
 
If .docm format needs to convert in docx format then the following steps must be performed: 
 
Steps: 
¾ Press Alt  F11 
¾ Click on Project (JID_Template) 
¾ Enter "thomson" in Project Password 
¾ Click on Microsoft Word Objects 
¾ Click on ThisDocument under Microsoft Word Objects 
¾ Delete all macros under General 
¾ After deletion close the Code and Project (JID_Template) windows 
¾ From File menu click on save as type .docx option  
3. Comments added in the margin in Word master templates: 
There are instances where author raising queries on what to do with key information lines such as “volume, page 
numbers”, “Conference title per issue” and “Copyright entity, year, copyright company Elsevier Ltd./B.V./Inc. and 
Organizer Name” in the copyright statement and for these concerns the comments have been inserted in the Word 
template to guide Author/JM about the information to be inserted by them in these fields.  
Comments removal from Print: In Word 2007 and 2010 the comments present in a document get printed by 
default. If the authors do not want to get the comments appearing in print, the authors must remove the comments 
from the Word template before printing by changing the Print markup setting of word using the following steps: 
Steps: 
¾ Click the File tab 
¾ Click Print 
¾ Under Settings, click the arrow next to Print All Pages 
¾ Click Print Markup to clear the check mark  
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Instructions to Authors pages to be excluded from Print:  
¾ Click the File tab 
¾ Click Print 
¾ Under Setting, Type page numbers and/or page ranges separated by commas counting from the start of the 
document or the section. For example, type 1, 3, 1-5   
4. PDF creation from Word master template:  
While creating PDF from Word template the below given steps should be followed to avoid difference in trim 
size and margins and to avoid decrease in resolution and size of the figure images of the Word template and the PDF 
created. 
 
Steps in Word 2007 and 2010: 
¾ Click the File tab 
¾ Click Print 
¾ Under Printer tab, select Adobe PDF  
¾ Click Printer Properties link 
¾ Under Adobe PDF Settings tab, click on Edit button 
¾ Click on Images folder under Standard 
¾ Make Downsample and Compression fields under Color Images and Grayscale Images "Off". And in 
Monochrome Images field make only Downsample "Off' 
¾ Then click on OK and given name of the setting in File name tab and click on save 
¾ Then again Under Adobe PDF Settings tab, click on Edit button 
¾ Then click on Color folder  
¾ Choose Leave Color Unchanged option under Color Management Policies tab then click on OK 
¾ Lastly click on OK in Adobe PDF Settings tab 
¾ Click Save As 
¾ Under Save as type, click the arrow next to PDF (*.pdf) 
¾ Click Save 
 
In Word 2003 the PDF can be created by using “Convert to Adobe PDF” symbol in tool bar or the required paper 
size can be adjusted in the Adobe PDF settings given in the Properties tab on the Print option. Please follow the 
above steps to avoid decrease in resolution and size of the figure images. 
5. Equations:  
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